Castor bean ( Ricinus communis L., 2 n = 20) is an important oil crop belonging to Euphorbiaceae that probably originated from Ethiopia. It is widely considered an important agricultural solution for areas with a shortage of economical resources, due to its ability to grow in poor soils under stressed climatic conditions ( Kadambi and Dabral, 1955 ) . Castor bean oil is one of the most versatile vegetable oils found in nature. It is soluble in alcohols at any proportion. Castor bean seeds have a wide range of oil content, although it generally ranges from 46 to 55% in weight. The chemical structure of castor bean oil is of great interest because unique chemicals may be derived from it, allowing several possible uses. Castor-bean-derived products are considerably superior to petrochemical ones due to their renewable, biodegradable, and eco -friendly source ( Ogunniyi, 2006 ) .
The establishment of castor bean germplasm collections is typically time-consuming and expensive, due to the lack of knowledge on genetic diversity ( Allan et al., 2007 ) . Information about diversity and genetic structure is essential in organizing accessions in germplasm collections because it allows the effective maintenance of distinct genotypes, thus reducing costs. Microsatellite markers have been developed for a large number of plant species and are increasingly being used for germplasm diversity and molecular breeding ( Gupta and Varshney, 2000 ) . Despite these advantages, only 21 microsatellite markers have been reported for castor bean ( Allan et al., 2007 ; Bajay et al., 2009 ) , indicating the necessity to expand the available set of these highly informative genetic markers for effi cient management and improvement of castor bean germplasm resources. In this study, we describe 11 novel castor-bean-specifi c SSR markers, developed from a microsatellite-enriched library, thus increasing the number of markers available for breeding programs.
METHODS AND RESULTS
Total genomic DNA was extracted from leaf samples using a modifi ed cetyltrimethyl ammonium bromide (CTAB) method (Doyle and Doyle, 1990) . A microsatellite-enriched genomic library was constructed following the adapted protocol from Billotte et al. (1999) . The RsaI enzyme (Invitrogen, Carlsbad, California, USA) was used to digest the genomic DNA of one genotype of Ricinus communis , enriched in microsatellite fragments using (CT) 8 and (GT) 8 motifs. The enriched fragments were cloned into pGEM-T (Promega, Madison, Wisconsin, USA), and ligation products were used to transform Epicurian Coli XL1-Blue Escherichia coli competent cells. The positive clones were selected using the beta-galactosidase gene and grown overnight in liquid medium containing ampicillin. A total of 96 clones were sequenced in an ABI 377 automated sequencer (Applied Biosystems, Foster City, California, USA) using BigDye terminator cycle sequencing kit (Applied Biosystems). Eleven primers pairs were designed for SSR fl anking regions using Primer3 (http:// frodo.wi.mit.edu/primer3/, Rozen and Skatsky, 2000 ) , and they were tested in 76 morphologically divergent R. communis genotypes from the IAC germplasm collection (Appendix 1). PCR amplifi cations were performed in 25-μ L reaction volume consisting of buffer [20 mM] Tris-HCl (pH 8.4), 50 mM KCl and 1.5 mM MgCl] and containing 20 ng of genomic DNA, 0.8 mM of each primer, 0.2 mM dNTPs and 1 U Taq DNA polymerase (Invitrogen). The amplifi cation program consisted of an initial denaturing step at 94 ° C for 1 min, followed by 35 cycles of amplifi cation [94 ° C (1 min), 1 min at the specifi c annealing temperature of each primer pair ( Table 1 ) , 72 ° C (1 min)] and a fi nal elongation step at 72 ° C for 10 min. Amplifi cation products were confi rmed by electrophoresis in 7% denaturing polyacrylamide gels and silver stained ( Creste et al., 2001 ) . Allele scoring was carried out using 10 bp DNA Ladder (Invitrogen) as size standards. Measures of heterozygosity and number of alleles (Table 2) were made using genetic data analysis (GDA) ( Lewis and Zaykin, 2000 ) . • Premise of study : Microsatellite primers were developed for castor bean ( Ricinus communis L.) to investigate genetic diversity and population structure, and to provide support to germplasm management.
• Methods and Results : Eleven microsatellite loci were isolated using an enrichment cloning protocol and used to characterize castor bean germplasm from the collection at the Instituto Agron ô mico de Campinas (IAC). In a survey of 76 castor bean accessions, the investigated loci displayed polymorphism ranging from two to fi ve alleles.
• Conclusions : The information derived from microsatellite markers led to signifi cant gains in conserved allelic richness and provides support to the implementation of several molecular breeding strategies for castor bean.
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